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Introduction
Since the late 1970s and early 1980s when the economic reforms were initiated, China has achieved fast economic growth and a substantial rise of income level. At the same time, China has experienced increasingly rising income inequality (Griffin and Zhao 1993; Riskin et al. 2001; Gustafsson et al. 2008; Ravallion and Chen 2007; Li et al. 2013) . The income inequality in China as a whole in terms of Gini coefficients, increased from 0.28 in 1983 to 0.48 in 2007 (Ravallion and Chen 2007; Li et al. 2013) . Meanwhile, rural income growth and inequality displayed almost the same pattern in China. The rural household net income per capita was only CNY686 in 1990, and first surpassed CNY2,000 in 1997. It was more than CNY5000 in 2009, and close to CNY8000 in 2012. Along with the increase of income level, the Gini coefficient expanded gradually from 0.31 in 1990 to almost 0.39 in 2011 (NBS 2012) .
In studying the income distribution, the cross-sectional data only capture a static income disparity, while the income mobility based on the longitudinal data will characterize the income variations across years. Both the income gap in any given year and long-term income status reflect the income inequality. However, the latter is more important. If the position of particular families in income hierarchy varies widely from year to year, the short-term income distribution would not be solidified, and low-income earners have a good chance to be high-income earners. The inequality is a sign of social mobility, and equality of opportunity (Friedman 1962; Krueger 2012) .
A lot of attention has been paid to the static income inequality in rural China. How about the income mobility? Using the data from the Ministry of Agriculture in China, Sun et al. (2007) found that during the period from 1986 to 2001, the rural household income mobility was peaked between 1991 and 1995, and also higher than urban household income mobility. Their results further suggested that education and migration played positive effects on rural household income growth. Based on the China Household Income Project (CHIP) survey data, Luo (2009) also pointed out that the increase of rural household income mobility since the 1990s was caused by the increasing number of rural-to-urban migrant workers and more opportunities for nonagricultural employment to some extent. In addition, the household size was an important factor influencing the income mobility (Zhang et al. 2007; Khor and Pencavel 2010) .
Compared with urban household income mobility, Wang (2005) found that the rural household income mobility was higher according to the data from China Health and Nutrition Survey (CHNS) during 1989 to 1997. The same results were indicated by Wang and Hu (2008) based on CHNS data from 1989 to 2006. Using CHIP data, Khor and Pencavel (2010) found that the rural household income mobility was lower than urban household in the early 1990s, and then changed to be a little bit higher from 1998 to 2002. Regarding to the effect of income mobility on inequality, existing literature on rural household income mobility suggest that the income mobility would help improve the income distribution and therefore narrow the income gap (Wang 2005; Wang and Hu 2008; Shi et al. 2010; Zhou and Wang 2010) . Based on CHIP 1995 , 2002 , 2008 , and 2009 rural data, this paper aims to study the changes of rural household income mobility in China since the 1990s. Specifically, three questions will be addressed. First, what is the trend of income mobility in rural China? Building on studies on the mobility, income transition matrices are used to demonstrate the comprehensive macro picture. Second, what is the structure of Chinese rural household income mobility? A decomposition of income mobility indices into three basic sources is adopted to see what lies behind income mobility. Third, comparisons between the mobility index and inequality index are made to explore the relationship between income mobility and inequality. Our expected contributions are two-fold. The latest CHIP data enable us to update the pattern of household income mobility and inequality in rural China. In addition, the study on dynamic changes of income helps us to better understand income distribution and characterize the longterm economic welfare. This paper is structured as follows. In Section 2, we discuss the data used in this paper and provide some descriptive statistics of the data. Section 3 shows the trend of rural household income mobility reflected by income transition matrices. In Section 4, we present the decomposition results to explore the structure of income mobility in rural China. Section 5 investigates the relationship between income mobility and inequality. The paper is concluded in Section 6.
Data
CHIP is widely considered to be among the best available national survey data on household income and it is suitable to track the dynamics of income distribution in China. CHIP contains four repeated cross-sections for 1988, 1995, 2002, and 2007 . All four waves of CHIP include urban and rural households, and samples were drawn from larger National Bureau of Statistics' (NBS) urban and rural samples using a multistage stratified probability method to be nationally representative. In the light of the increasing importance of rural-to-urban migration, a survey of rural-to-urban migrants has been added to CHIP since the 2002 wave.
To have a picture of rural household income mobility in China, a panel dataset needs to be employed. Fortunately, income data was provided retrospectively in 1995 and 2002 waves for CHIP rural samples. In the 1995 wave, most of the incomes in rural households were reported under the aggregated family unit, and retrospective questions on rural household net income were asked for the years 1991, 1993, and 1995 To make the data comparable across years, we adopt rural household net income per capita and adjust the data to 2009 values using a rural consumption price index at provincial level. Table 1 presents the descriptive results of income based on the panel data we used in the paper. . Compared with the nominal growth rate, the real growth rates were much smaller due to inflation in the early 1990s. However, there appeared deflation around 2000, the real growth rate was higher than the nominal growth rate.
The trend of income mobility: Transition matrix
What is the trend of income mobility in rural China during the transition? What is the difference across periods? We answer these questions by constructing income transition matrices for the periods 1991-93, 1993-95, 1998-2000, 2000-02, and 2007-09 From 1991 to 1993, 70 per cent of the poorest fifth in 1991 remained in the same quintile in 1995, only one per cent jumped into the richest fifth of the sample. For the second quintile, 49 per cent stayed in the same group, 20 per cent fell into the poorest fifth, and 23 per cent came into the third quintile. In the case of the third quintile, 44 per cent remained in the same quintile and a same fraction of people (23 per cent) fell into the second quintile or rose into the fourth quintile. For the fourth quintile, 50 per cent stayed, 18 per cent fell into the third quintile and 23 per cent rose into the highest quintile. Then, 75 per cent of those who occupied the richest fifth in 1991 found themselves in the same quintile in 1993, while 18 per cent fell into the fourth quintile. The income transition matrix for the period from 1993 to 1995 was similar to the period from 1991 to 1993, while these entries in the main diagonal were a little bit smaller. In addition, there is a tendency for a greater incidence of increases in relative incomes for the poor. From 2007 to 2009, these entries in the main diagonal were noticeably smaller than the corresponding values in any of previous four periods. The percentage of rural households in the bottom quintile in 2007 who found themselves remaining in the same quintile dropped to 48 per cent, and 60 per cent of those who occupied the richest quintile kept stable. Moreover, there appeared a considerable increase in quintile movements. These suggest greater income mobility than before.
The figures in the diagonal help reveal the immobility vividly. To facilitate comparisons of income mobility across periods, one summary indicator of income mobility embodied in the transition matrix is calculated. The average jump calculates the mean number of quintiles moved in absolute between two periods (Atkinson et al. 1992) . It is defined as:
As reported in Table 2 , the average jump was 0.536 from 1991 to 1993, and then increased to 0.667 during 1993 to 1995. However, it was lowest between 1998 and 2000 with the value of 0.441. Since 2000, the average jump grew significantly from 0.692 in the period of 2000-02 to 0.881 in the period of 2007-09.
Generally, the relative of income mobility suggested by the income transition matrices were not great in the 1990s though accompanied with some fluctuations. Since 2000, the strengthening trend of income mobility was clear. Between 2007 and 2009, the fraction of immobility decreased remarkably and the proportions of quintile movements increased strikingly.
However, the picture of income mobility revealed by the income transition matrix bears some limitations. First, the magnitude of mobility heavily depends on the number of income groups, or is sensitive to the choice of the range over which movement (i.e. quintiles, deciles, and so on) is measured. The more groups are divided, the greater is the income mobility. Second, it only captures the relative income movement, while it ignores the inter-group mobility and the effect of income growth.
The structure of income mobility: Decomposition
In order to describe the multi-dimensional mobility and examine the structure of mobility, we will employ the mobility indices which are decomposable. Ok (1996, 1999) proposed a measure of the movement in total absolute income or log-income movement in a society. They are formulated as follows:
Where n is the number of observations in the economy, and x i and y i are the initial and final incomes, respectively. These two indices both gauge the extent of fluctuation in incomes and are called 'non-directional income movement' or 'flux' (Fields 2008) . Furthermore, a decomposition of income mobility indices into three basic sources (Van Kerm 2004) will be adopted to see what the structure of absolute income mobility is.
The method of income mobility first proposed by Markandya (1984) is to separate the effects of changes in individuals' positions and change in the shape of the income distribution, which are named 'exchange mobility' and 'structural mobility', respectively. Van Kerm (2004) further divided the latter mode into growth and dispersion components. Demonstrated as Equation (4), the decomposition divides the index M(y) into these three components, and the corresponding contribution of these three sources to the total income mobility can also be calculated.
M( ) = M ( ) + M ( ) + M ( )
Where M G (y) represents the 'growth mobility', M D (y) captures the 'dispersion mobility', and the 'exchange mobility' is illustrated by M E (y).
Specifically, when considering the process of y 0 →y 1 , define G(y; y 1 )，D(y; y 1 ), and E(y; y 1 ) as three transformation functions, when applied to generate counterfactual income vectors that incorporate, respectively, the growth component, the dispersion component, and the exchange component, but leave all other factors unchanged. where is the mean of income y, L is a n × n diagonal matrix, and ' is a n × n permutation matrix that ranks y 1 in increasing order. In Process I, individuals only exchange their positions. This is defined as the pure 'exchange mobility'. Process II represents the pure 'growth mobility', which means individuals' incomes increase or decrease according to the same scale. The pure 'dispersion mobility' is exhibited by Process III, in which total income is redistributed among individuals while without any change in ranks.
The mobility in Process IV is a combination of the above three components, and thus can be split into three parts. First, the income vector x= (3,1,2) can be changed to vector x1=(1,2,3) by 'exchange mobility'. Second, we find the mean of income is 2 initially and 6 finally, so the 'growth mobility' makes x1=(1,2,3) to be x2= (3, 6, 9) . Finally, it is obvious that the transformation between x2 and y is a pure 'dispersion mobility'.
It is noted that one major shortcoming of such a sequential decomposition procedure is the dependence of the estimated contributions upon the sequence adopted to introduce the factors (Van Kerm 2004) . This paper will present the non-hierarchical decomposition results. Table 3 shows the income mobility reflected by the total income or log income movements, and as well as the decomposition results. In the first two periods, both the absolute and relative levels of 'exchange mobility' increased, while the 'growth mobility' and 'dispersion mobility' decreased both in absolute and relative terms. The 'exchange mobility' contributed the most, followed by the 'growth mobility', and the last is 'dispersion mobility'. During 1998 to 2000, the share of 'exchange mobility' decreased significantly, while the 'growth mobility' increased substantially.
During this period, the total income mobility was also much less than in the early 1990s. Between 2000 and 2002, the 'exchange mobility' grew again and the total income mobility also became stronger. From 2007 to 2009, though the 'growth mobility' increased, the 'exchange mobility' was still the major source and the level of total income mobility was much more than the previous four periods. Besides, the 'dispersion mobility' did not vary too much among these five periods.
Generally, the 'exchange mobility' due to the re-ranking of positions is the major source of income mobility in rural China during the transition. 
Mobility and inequality
What is the relationship between mobility and inequality? The aim of studying income mobility is eventually to improve the income distribution and narrow the income gap. Captured by the Gini coefficient and Theil index, Table 4 presents In the literature, there are mainly three income mobility indices based on the measurement of inequality (Shorrocks 1978; Chakravarty et al. 1985; Fields 2010) . Shorrocks (1978) studied how the income mobility would reduce inequality. He first defined a rigidity index R as follows:
Where I(.) is the measurement of inequality, i.e. Gini coefficient, Theil index, and so on. (. ) is the mean of income. is the total incomes over k years. Thus, the Shorrocks rigidity index has in the numerator the inequality of T-period incomes using an inequality measure I(.), and in the denominator a weighted average of the inequalities in each year, with the weights being the ratio of the mean income in that year to the mean income over k years. Therefore, the Shorrocks mobility measure is then M S ≡1 − R.
According to the social welfare function (SWF), Chakravarty et al. (1985) proposed Chakravarty, Dutta and Weymark (CDW) mobility index defined as follows:
where E(.) is an equality measure, is aggregate income over the observation period, and x is income in the first period. If expressed by the inequality measure, I(.)=1-E(.), then CDW index can be written as:
Furthermore, Fields (2010) develops a new class of measures of mobility as an equalizer of longer-term incomes. It is defined as:
where is the average income. If the inequality of long-term incomes is smaller, the M E index would be larger. Fields (2010) also pointed out that the Shorrocks index (M S ) was not intended to quantify the direction and the extent of the difference between the inequality of longer term income and the 9 inequality of base year income. From the perspective of social welfare, the Fields index as an equalizer of longer term incomes (M E ) is also different from the CDW index (M CDW ). Figure 1 demonstrates the changes of the above three indices based on the inequality measure in terms of Gini coefficient across the five periods we examined.
According to the definition of the Shorrocks mobility index (M S ), the lower income mobility does not favour the decrease of income inequality. Does it mean higher mobility would help reduce the income gap? The results showed in Figure 1 cannot be concluded explicitly. The Shorrocks mobility index was highest during 2007 to 2009, followed by the period between 2000 and 2002. However, the increase of the Gini coefficient in the fourth period was smaller than in the fifth period. This index was smallest in the period from 1998 to 2000, while the Gini coefficient still expanded. Generally, from 1991 to 1995, the increase of the Shorrocks index was accompanied with the decrease of the Gini coefficient. However, since 1998, both increasing trends were found in the Shorrocks index and the Gini coefficient. Therefore, the bigger the Shorrocks index was, the more changes (increase or decrease) in income inequality.
Meanwhile, if inequality of total income is smaller than initial inequality, the CDW index (M CDW ) would be larger. Similarly, the larger Fields index (M E ) means the distribution of long-term incomes is much more equal, and then the income mobility is beneficial to the equalization of income distribution. As revealed in Figure 1 , the CDW index was highest in the period from 1993 to 1995, and second highest in the period from 2007 to 2009. Regarding the Fields index, it is highest from 2007 to 2009, and followed between 1993 and 1995. Obviously, the inequality decreased most from 1993 to 1995, while it increased most from 2007 to 2009.
Generally, the income inequality was very high in the early 1990s in rural China. Though the income mobility was not strong, the income gap was narrowing, especially in the period from 1993 to 1995 according to the CHIP panel data. From 1998 to 2000, income mobility was still weak while inequality widened. Since 2000, the increase of income mobility was accompanied by the deterioration of inequality. Therefore, strong income mobility does not necessarily lead to the reduction of income inequality, which would further depend on the structure and source of mobility. Combined with the decomposition results, the 'exchange mobility' would contribute to the narrowing of income gap. 
Conclusion
Using CHIP 1995 CHIP , 2002 CHIP , 2007 CHIP , 2008 CHIP , and 2009 rural household survey data, this paper first examines the trend of rural household income mobility in transitional China, and then explores the structure of mobility, finally discusses the relationship between income inequality and mobility.
Our results show that rural household income mobility is closely related to the economic reform and development. In rural China, the economic development lagged behind in 1990s because of the urban-prone reform policies. Rural net household per capita income increased slowly and the overall income mobility was not strong. By the early 2000s, rural income mobility was still weak, and income inequality in rural China worsened simultaneously with the widening of urban-rural gap. Consequently, the government attached importance to the 'Three Rural' issues again. At the same time, with the barriers of rural-urban migration eliminating gradually, more and more rural surplus labour force turned to non-agricultural employment. Thus, rural residents' income sources diversified and income level increased significantly. From 2007 to 2009, the mobility of rural household per capita net income boosted up notably.
Regarding to the structure of income mobility, the decompositions show that the exchange component due to the re-ranking of positions is the most important part of income mobility. The more shares it contributes, the higher degree of income mobility. Compared with income inequality, the results indicated that the low degree of income mobility is not conducive to the narrowing of inequality. However, the high degree of mobility is not accompanied by the substantial reduction of income gaps either. 
